IN a previous conmiunication [1] a description has been given of the pathological findings in the temporal bones of two typical subjects of Menieres syndrome. Certain peculiar changes were disclosed in the labyrinth and the findings were considered, for this reason, to support the view that the disorder was due to a disease sui generis of the labyrinth itself. The temporal bones of a third case bave now been examined, and it is the purpose of the present paper to record the results.
IN a previous conmiunication [1] a description has been given of the pathological findings in the temporal bones of two typical subjects of Menieres syndrome. Certain peculiar changes were disclosed in the labyrinth and the findings were considered, for this reason, to support the view that the disorder was due to a disease sui generis of the labyrinth itself. The temporal bones of a third case bave now been examined, and it is the purpose of the present paper to record the results.
The clinical details were as follows :-The patient was a man aged 29, and a clerk by occupation. The previous history obtained from the records of his family doctor and dating back to 1925 showed that he had been a healthy man, the only illnesses of any importance being two attacks of " acute pharyngitis " and three of "influenza '. The present illness started on January 8, 1938, with some defect in the hearing, a ' rushing" tinnitus and a sensation of fullness all in the left ear. These symptoms were present intermittently until April 30, 19:38, when the first attack of vertigo occurred. This attack was sudden in onset and severe in degree, lasting for some hours and accompanied by a sensation of being forced round to the left and followed by severe vomiting. Similar attacks of varying degrees of severity occurred at intervals of tw%o or three weeks until he was admitted to hospital on September 16, 1938, i.e. about eight months from the onset of the complaint.
Other points of possible importance in the history, obtained on admission to hospital, were the complaint of a tendency to stiffness and " creakiness ' of the joints for some months, and in addition to the sensation of fullness in the left ear already mentioned, he stated that he had an intermittent left-sided temporal headache. There was also a complaint of nasal obstruction and thick (lischarge of some years? standing, with a liability to attacks of sneezing and running from the nose.
On examination, the tympanic membranes were normal, and hearing distance for the conversational voice was apparently normal on the right side but on the left was reduced to 6 ft. Bone conduction for a tuning fork w-as diminished on the left side and the audiogram showed a considerable high tone loss on the left side with normal hearing on the right. The tonsils were enlarged and grossly infected, and clinical and X-ray examination showed a bilateral antral sinusitis. Audiogramn ( Fig. 1 ) On September 19, 1938, the tonsils were removed and an intranasal opening made into the antrum below the inferior turbinal on either side, and in addition, a limited submucous resection of the septum was performed to facilitate antral drainage. He left the hospital five days later but was readmitted with a secondary haemorrhage from the left side of the nose, nine days after the operation. He eventually died on October 29, 1938, five weeks after the operation, as a result of repeated secondary haemorrhages.
As to his terminal illness, the first h.Tmorrhage took place nine days after the operation and recurred on eight further occasions. He was transfused five days Section of Otology and Section of Laryngoloqy 1647 before death. In addition, he had the nose plugged on many occasions, and, as a result, some bilateral infective changes in the middle ear took place. As evidence of this, on October 15., 1938, i.e. two weeks before death, the tympanic membranes were injected and there was probably some fluid in the middle ears. No ear discharge or pain were subsequently noted, but the serious nature of his condition and the repeated haemorrhages prevented any particular attention being devoted to the condition of the ears during this final period. He actually died in the operating theatre as a result of a terminal severe haemorrhage, with a small amount of chloroform and ether as an additional factor. At the post-mortem examination performed twenty hours after death, the site of htemorrhage was found to be a sloughing area in the left maxillary antral floor in the region of the opening made at operation. There was a delay of twenty hours in removing the temporal bones after death and they were eventually delivered to the Ferens Institute on November 4, 1938, nine days after death.
The actual specimen had been skilfully removed and consisted of the base of the skuill with the temporal bones, 8th nerves and a portion of the medulla in undisturbed relationship. The temporal bones were detached and prepared together for histological examination under identical conditions. Embedding was in celloidin, and serial sections were cuit in the horizontal plane at a thickness of 25,ut.
The 7th and 8th nerves were divided at their points of entry into the internal auditory meatus and again at their attachment to the brain-stem. The intervening lengths of the nerves were embedded separately in celloidin and sectioned at 25 ,u in a transverse plane. The organ of Coorti. This is normal apart from ell-marked post-mortem degeneration (fig. 4 ).
The stria vascularis. Post-mortem degeneration is severe, buit no other structuiral abnormalities can be reeognized. The aqueduct of the cochlea.-This is normal and patent throughout its length. The saccuis endolymphaticus. The lumen shows an unusual degree of collapse with close apposition of the lining epithelium. Here and there spaces are present which contain a red-staining colloid material.
In a previous communication [1] reference was made at some length to the work of Guild upon the normal anatomy of the saccus endolymphaticus. Internal auditory meatus and 8th nere.-The 8th nerve has been divided through its glial portion and shows no structural abnormalities. Scarpa's ganglion is normal in density and cell structure. A few scattered red cells and small lymphocytes are prcsent in the deeper parts of the meatus.
Examination of the 7th and 8th nerves between the internal auditory meatus and the brain-stem showed no abnormalities.
Left Temporal Bone
Pneumatization.-The apex is acellular with a number of large marrow spaces containing red and fatty marrow. Around the antrum the air spaces are numerous a,nd of moderate size. They are filled with pus and lined by dense organizing granulation tissue thickly infiltrated with polymorphonuclear leucocytes. In adldition, the presence of a number of folds in the free portion of the membrane provides striking evidence of a considerably greater distension of the scala media during, life.
There is no change in the density of the spiral ganglion. The condition of the cochlea is shown in fig. 8 .
The organ of Corti.-There is considerable post-mortem degeneration, but the cells are otherwise normal (fig. 9 ).
The stria vascularis.-This is normal apart from severe post-mortem degeneration. The aqueduct of the cochlea.-This is normal and patent throughout its length. The saccus endolymphaticus.-As in the right temporal bone the lumen is for the most part collapsed. Els'ewhere, it is reduced to numerous small vesicles which are tightly packed with red-staining colloid material. In addition there is a conspicuous absence of the normal perisaccular connective tissue, and the lining epithelium lies everywhere in close contact with the dense material of the surrounding dura mater.
The condition of the saccus is shown in fig. 10 . 
Proceedings of the Royal Society of Medtctne
Internal auditory meatius and 8th nerce. The nerve has been cut across approximately at the main neurilemmal-neuroglial junction. There are no abnormalities of size or structure of its fibres.
In the fundus of the meatus there is some albuminoid coagulum, with a few collections of red cells and scattered small lymphocytes. The number of these cells is small and their pathological significance doubtfu;l.
DlsctTSSION
In a previouis commuinication by Hallpike and Cairns [1] the following summarv was given of thQ pathological changes in the affected temporal bones of the two subjects concerned: 'In both there was a gross dilatation of the endolymph system affectinu chieflv the scala media of the cochlea and the sacecule. Degenerative changes were present in Corti's organ in both cases and in the stria vascularis in the second case only.
In addition, the loose connective tissue surrounding the saccus endolymphaticus described by Guild as the normal area of endolymph absorption was absent in both cases.
Upon this morphological evidence the view was advanced that the primary mechanism of the disease was an obstructive distension of the endolymph system. No evidence was found in support of the suggestion that the changes represented an inflammatorv reaction, an(l a second possibility that they were in some way dependent upon the operation of intracranial section of the 8th nerve was likewise considered to be excluded by the absence of comparable changes in cases of death following other intracranial operations including operations for the removal of 8th nerve tumours. The rejection of these two possibilities is certainly supported by the results of the present investigation; firstly, by the conspicuous absence of inflammatory changes and secondly by the occurrence of the essential endolymphatic dilatation in the absence of any antecedent intracranial surgical procedure. With the occurrence therefore in the present instance of this distension, in the absence once again of the normal perisaccular connective tissue the essential characters of the changes previously described appears to have been reproduced with considerable fidelity; and in the view of the peculiar nature of these changes, it follows that their demonstration in three successive subjects makes it reasonable to regard them as constituting the essential morbid anatomy of a specific disease of the labyrinth.
It remains to consider in greater detail the relatively slight degree of the endolymphatic distension in the present instance and the absence of changes in Corti's organ or in the stria vascularis such as were disclosed in both of the cases previously reported. In both particulars it seems likely that the principal factor involved was the short duration of the disease; six months only having elapsed between the first attack of vertigo and death. With regard to the extent of the endolymphatic distension it must be recalled that in the two previous cases the blocking of the scala vestibuli by the distended scala media was complete and this, it was suggested, was an essential part of the mechanism of the vertiginous attacks. This suggestion does not appear to be supported by the finding in the present subject of an incomplete distension of Reissner's membrane. Nevertheless, the possibility clearly exists that the distension found might well be subject to a rapid increase to the point of complete obliteration of the scala vestibuli and that such an increase might occur within a prodromal period of some hours preceding an attack 165-4 of vertigo. This possibility is supported by the finding as already described of marked folds in Reissner's membrane and for this reason it does not seem necessary at present to discard the suggestion in question.
As to the absence in the present subject of changes in Corti's organ or in the stria vascularis, it seems obvious that in addition to the minor character of the histological changes which would be likely to occur in the early stages of the disease, account mnust also be taken of a certain transience of these changes which wouild well accord with the fluctuating character of the deafness emphasized by Crowe [3] . It follows that such transience on the part of the changes in Corti's organ introduces a chance factor which m-ould play an important part in determining the results of histological examination. Should this factor operate unfavourably then it seems likely that the minor changes which may be present in Corti's organ in the early stages of the disease will always defy histological demonstration, particularlv when, as in the present instance, they are further obscured by the artefacts of postmortem degeneration.
He would like to ask Mr. Wright to complete the scientific records by telling him whether binaural diplacusis wras found in the original hearing tests.
He would also like to mention the wiork of Shambaugh of Chicago (A rch. Oto-Laryngol., 26, No. 5, 601) who found diplacusis present in cases of acute aural vertigo, which disappeared when the patient recovered as a result of treatment of a toxic focus.
Mr. Hallpike (in reply to Dr. Kerridge) said that the temporal bones were put into formalin about twenty hours after death. The section showed well marked distension of the endolvmphatic system in the cochlea and a fibrotic condition of the endolymphatic absorption area.
In reply to Mr. Woodman who asked mwhat was the cause of death in the other two cases mentioned, Mr. Hallpike said that they died after a section of the 8th nerve. He also sai(d that although there was sepsis in the middle ear there was nothing in the least suggestive of labyrinthitis. There was granulation tissue in the round window niche but no signs of permeation of the membrane.
Mr. Musgrave Woodman said that he thought this was a very useful investigation, but it wias well to point out that many of these cases had (Irastic symptoms and yet wtere cured in quite a simple way. Therefore it could not be a permanent pathological lesion or condition.
Mr. Hallpike said that he did not think all the morphological changes which were probably present during a vertiginous attack remained, but certain things did remain, including the stretching^of Reissner's membrane, and these were sufficient, or so it was hoped, to indicate the essential mechanism of the disease.
